The present work is focused on the investigation of the existence of compact structures describing anisotropic matter distributions within the framework of modified gravity theories, specifically f(R,T ) gravity theory. Additionally, we have taken f(R,T ) as a linear function of the Ricci scalar R and the trace of the energy-momentum tensor T as f (R, T )=R + 2χT ,where χ is a dimensionless coupling parameter, and the Lagrangian matter Lm = − 1 3 (2pt + pr), to describe the complete set of field equations for the anisotropic matter distribution. We follow the embedding class one procedure using Eisland condition to obtain a full space-time description inside the stellar configuration. Once the space-time geometry is specified we determine the complete solution of modified Einstein equations by using the MIT bag model equation of state pr = 1 3 (ρ − 4B) that describes the strange quark matter (SQM) distribution inside the stellar system, where B denotes a bag constant. The physical validity of our anisotropic solution is confirmed by executing several physical tests. It is worth mentioning that with the help of the observed mass values for the various strange star candidates we have predicted the exact radii by taking different values for χ and B. These predicted radii show monotonic decreasing nature as the parameter χ is moved from −0.8 to 0.8 progressively. In this case, our anisotropic stellar system becomes more massive and transforms into more dense compact stars. We also performed a detailed graphical analysis of the compact star. As a result, for χ < 0, the current modified f (R, T ) gravity seems promising to explain the observed massive compact astrophysical objects, similar to magnetars, massive pulsars, and Chandrasekhar super white dwarfs, which is not justified in the framework of general relativity. Finally, note that when χ = 0 general relativity results for anisotropic matter distributions are recovered. 18] uses this theory to address some questions in cosmic inflation models. The main ingredient of this theory is consider a family function f(R) of the R Ricci scalar and allows the introduction of high order derivative terms (Lorentz invariants). So, a consequence of introducing an arbitrary function, there may be freedom to explain the accelerated expansion and structure formation of the Universe without adding unknown forms of dark energy or dark matter, modifying only the gravity sector and not the matter one. Nowadays, different procedures have been suggested so as to modify Einstein gravity in this ways. Qadir et al. [19] examined different parts of adjusted relativistic elements and suggested that general relativity may needs to change in order to determine different cosmological issues, similar to quantum gravity and dark matter issue. Although in the earliest times, an obscure gravitational hypothesis described the development of the universe, it is widely recognized that adjusted gravity, which is a classical generalization of general relativity, can clarify early-time expansion and late time accelerating without presenting any type of dark elements. The modified gravity theories are the global models appeared by changing just the gravitational part of the Einstein-Hilbert action, for further surveys on modified gravity and dark energy, see, for example, [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] . Nojiri and Odintsov [32] proposed the primary theoretical and observational feasible hypothesis of our quickening cosmos from f (R) gravity. There has been a fascinating discussion on the formation of structures and the elements of different heavenly bodies in a Λ-dominated era [33] , f (R) [34] , f (R, T ) gravity [35] , where T is the trace of the stress energy tensor. Lately, Nojiri et al. [36] have investigated an assortment of enormous issues, as skipping cosmology, early-time, late-time enormous acceleration. They accentuated that some all-encompassing gravity hypotheses, for instance, f (G), where G is the Gauss-Bonnet parameter, f (R), where R is the Ricci scalar and f (T), where T is the torsion scalar, can be demonstrated to disclose different fascinating enormous scenarios.
f (R, T ) gravity theory the particles was followed a non-geodesic path. Subsequently, this question was addressed by Chakraborty [56] and demonstrated that for a specific function of f (R, T ), like f (R, T ) = R + h(T ), the particles tested follow the geodesic path. Consequently, the author [56] exhibited that the entire structure would act like a non-interacting two-fluid structure where the second sort of fluid is produced because of the interaction between the matter and the geometry. The main objective of this study [56] is to conserve the effective stress-energy tensor with the geodesic movement of particles, within the framework of the f (R, T ) theory of gravity. Shabani and Farhoudi [45] also examined that the f (R, T ) theory of gravity was quickly subjected to the solar system test. Similarly, it did reveal the deviation from the gravitational lens test [57] and the typical geodetic equation [49] . A last investigation by Zaregonbadi and his colleague [58] reveals that the f (R, T ) theory of gravity can appropriately clarify the galactic impacts of the dark matter.
Ruderman's initial work [59] showed that the high density of nuclear matters that interacts in a relativistic way is the main reason for the formation of anisotropy. As indicated by Ruderman, the internal pressure of the deeply compact stellar objects can be decomposed into two sections: the radial pressure p r and the tangential pressure p t , where p t is perpendicular to p r , i.e., anisotropy, similar an X-ray buster 4U 1820-30, PSR J1614 2230, X-ray pulsar, LMC X-4, the millisecond pulsar SAX J1804.4-36580, Her X-1, etc.. We would like to emphasize the fact that, in the context of general relativity, we can find a large number of works [60] [61] [62] [63] [64] [65] [66] [67] [68] [69] [70] [71] [72] in which the impact of anisotropy on compact objects with static spherical symmetry has been examined. It should be noted that when the radial part of the pressure, p r , varies from the angular part, p θ = p Φ = p t , it can be said that the frame is of an anisotropic nature. It is clear that the condition p θ = p Φ increases due to the impact of spherical symmetry. In a physical frame, when the scalar field associated with a spatial gradient is different from zero, the pressures are anisotropic.
Ultra-dense compact stellar stars consist of quark matter (u), (d) and (s) are called strange stars. Witten [73] and Bodmer [74] conjectured the conceivable presence of strange stars with the strange quark matter as the outright fundamental state of matter in strong interaction. This new kind of compact stellar stars has attracted consideration of numerous scholars [75] [76] [77] [78] . The circumstance radically modified after the collection of many of observational information was gathered by utilizing the new production γ and X-ray satellites. It was demonstrated that specific object applicants as the conceivable candidates for strange stars are Her X-1 and 4U 1820-30 [79] [80] [81] . Gangopadhyay and his collaborators [82] examined twelve conceivable candidates of spherical strange objects and anticipated their radius by utilizing the mass of compact astrophysical stars observed. Demorest et al. [83] decided the mass of the strange star candidate PSR J1614+2230 by utilizing Shapiro delay and anticipated that such the high mass astrophysical items can only be supported by utilizing MIT bag model equation of state.
In this work, we use the framework of embedding class I techniques to embedded a 4-dimensional space-time into a 5-dimensional flat Euclidean space, so as to obtain a solution to the modified Einstein field equations in the framework of f (R, T ) gravity theory. So, this paper is organized as follows, Sec. II is devoted to the mathematical framework of our f (R, T ) gravity theory. In Sec. III, we express the basic Einstein field equations for anisotropic matter distributions in f (R, T ) gravity and present the general solutions of anisotropic strange star of class I spacetime in Sec. IV. In Sec. V, we analyze all the necessary prerequisites that an anisotropic solution of the Einstein field equations in the framework f (R, T ) theory gravity must meet to be physically allowable. Finally, in SEC. VI conclusions are reported.
II. BASIC MATHEMATICAL FORMULATION OF f (R, T ) THEORY
Let us assume that the action for the modified theories of gravity f (R, T ) of the following form [35] 
where f (R, T ) is an arbitrary function of the Ricci scalar R and the trace T of the energy-momentum tensor T µ ν . The tensor density g is the determinant of the metric tensor g µν while L m is Lagrangian density of the matter. In our study we chose the geometrical units G = c = 1.
By Varying the action S of the gravitational field with respect to the metric tensor g µν yields the following field equation
where f R (R, T ) denote the partial derivative of f (R, T ) with respect to R while f T (R, T ) is the partial derivative of f (R, T ) with respect to T . R µν is the Ricci tensor, ≡ ∂ µ ( √ −gg µν ∂ ν )/ √ −g is the D'Alambert operator, and ∇ µ represents the covariant derivative which is associated with the Levi-Civita connection of metric tensor g µν . It should be noted that in the case where T µν describes a perfect fluid, the presence of terms such as ∇ µ ∇ ν R and (∇ µ R)(∇ ν R) and those that come from sector T , prevent T µν from following the perfect fluid behavior. In the case of f (R) gravity [84] applied to the cosmological context, to correct such deviation it is necessary to impose certain conditions on ∇ µ ∇ ν R and (∇ µ R)(∇ ν R). In the present case these conditions must also extend to the contributions of T to the field equations. Although the present model considers an anisotropic matter distribution, these considerations must be addressed in order to obtain a stellar or cosmological model congruent with the given matter distribution.
So, the stress energy tensors T µν and Θ µν are defined as follows [85] ,
The equation for covariant divergence of the stress-energy tensor T µν is obtained from Eq. (2) as [86] 
where Eq. (5) shows that the stress-energy tensor T µν in f (R, T ) gravity is not conserved, as in other theories of gravity [87, 88] .
As note that the dependence on T can be persuaded by exotic imperfect fluids or quantum effects (conformal anomaly). In the present study we are choosing the energy-momentum tensor for the anisotropic matter distribution of the form,
where v µ is the radial-four vectors while u ν is four velocity vectors. Here, ρ is matter density, p r and p t represent the radial and tangential pressures, respectively. We have considered the Lagrangian matter L m = −P and P = 1 3 (2 p t + p r ) throughout in our study. The energy tensor Θ µν for anisotropic fluid is defined as Θ µν = −2T µν − Pg µν . In the present study we have assumed the functional form of f (R, T ) as f (R, T ) = R + 2 f (T ) [35] , where f (T ) is an arbitrary function of the trace (T ) of the stress-energy tensor of matter. In order to determine the stress-energy momentum tensor for modified theory of gravity we choose f (T ) = χ T , where χ is a constant.
Then linear functional form of f (R, T ) can be written as
The above linear functional has been used successfully in other different f (R, T ) gravity models [90] [91] [92] [93] [94] [95] [96] [97] [98] . By plugging the value f (R, T ) from Eq.(7) in Eq. (2) we obtain
ef f µν (8) where G µν is the usual Einstein tensor and T ef f µν is the effective energy-momentum tensor for modified theory of gravity. we note that the Einstein tensor for modified theory of gravity reproduce the standard GR results if χ = 0. Now the effective energy-momentum tensor T ef f µν in f (R, T ) gravity can be expressed as
By inserting the value of f (R, T ) = R + 2χT in Eq. (5) we get
Then from Eq.(10), we can write the conservation of effective energy momentum tensor T ef f µν as,
We assume the interior spacetime of static stellar configuration is'spherically symmetric which can be described by the following line element
where ν and λ are the gravitational metric potentials which are the functions of the radial coordinate, r only. Now using Eqs. (6), (8) and (12) the explicit form of Einstein field equations for f (R, T ) gravity can be given as
where the prime ( ) denotes the differentiation with respect to the radial coordinate. Here, ρ eff , p eff r and p eff t represent corresponding to the effective density, effective radial pressure and effective tangential pressure of the compact stellar system respectively, which are as follows:
Since the Eqs. (13)- (15) having five unknowns, Therefore in order to solve the following equations we assume that the equation of state (EOS) inside the stellar system to be governed by the well known MIT bag EOS [99] .
In the present study, we expect that the strange quark matter distribution is administered by the equation of state of MIT bag model. For simplicity, it is to be viewed as that (u), (d) and (s) quarks also does not have a mass or interact in their nature. Consequently, as indicated by the MIT bag model, the quark pressure p r can be written as
where p f depects the pressure exerted on the (u), (d) and (s) quark flavors and B corresponds to the energy of the vaccum density of each flavor, called "bag consant". It is given that the energy density ρ f of the individual quark flavor is related to individual pressure p f by means of the relation
On the other hand, the energy density due to the strange quarks matter distribution in the context of the bag model is given by
Presently, by utilizing Eqs. (20) and (21) 
To show the numerical result of the current model we performed all the estimates taking into account the values of B as 64 M eV /f m 3 and 74 M eV /f m 3 [100] . It merits referencing that these values of B in our studies fall within the range of conceivable values B as presented by different authors [75, 101, 102] .
The mass function of the spherically symmetric astrophysical system is given by
The combination of Eq. (23) into Eq. (15) leads to
where m is the gravitational mass inside the radius of the sphere.
IV. THE GENERAL SOLUTIONS OF ANISTROPIC STRANGE STAR OF CLASS ONE SPACETIME IN f (R, T ) GRAVITY
A. Basic formulation of class one space-time
Eisenhart [103] shows that a space V n+1 can represent an embedding class 1 space i.e. (n + 1) dimensional space V n+1 can be embedded into a pseudo-Euclidean space E n+2 of dimension (n + 2), if there exists a symmetric tensor b mn which satisfies the following Gauss-Codazzi equations:
where e = ±1, R mnpq denotes curvature tensor and square brackets represent antisymmetrization. Here, b mn are the coefficients of the second differential form. From Eq. 25, Eiesland [104] derived a necessary and sufficient condition for the embedding class I in a more simplest form as
The components of Riemannian symbols for the spherically symmetric interior spacetime (12) are given as
Substituting the above components of Riemannian symbols into Eq. (26) we get the a differential equation of the form
B. General solution for anisotropic strange star
As we can see that the field Eqs. (15)- (14) depends on metric function λ(r) and ν(r). For this purpose we assume ansatz of the metric potential ν of the form
where A and C are positive constants, and dimension of A is length −2 . Here e ν = ln C at r → 0, which shows that the metric potential we choose in Eq. (28) is regular and finite at centre. On the other hand, Lake [113] has performed that for any physically valid solution the gravitational potential ν must be positive and monotonically increasing function of the radial coordinate and be regular throughout within the stellar model. The gravitational metric potential we choose in Eq. (28) is satisfying all the above requirements which leads the primary physical acceptability of solution. Now in order to determine the function λ(r) we use embedding class one condition (27) . For this purpose, we put the value of e λ from Eq. (28) into Eq. (27) and we obtain λ as
where D = 16 C A B and C is the arbitrary integration constant. Moreover, the following form of metric function (28) which has been utilized by Maurya et al. [106] to construct the well behaved relativistic charged compact star models.
The behavior of the metric potentials, viz., e ν and e λ , with respect to the radial coordinate is shown in Fig. 1 , which shows that the metric functions are free from geometrical singularity.
C. Matching conditions at boundary
In order to obtain the complete set of constant parameters that characterize the model {A, B, C, D} and the macro physical observables ı.e the mass M and the radius R of the anisotropic relativistic fluid sphere, one needs to match the inner geometry M − with the corresponding exterior space-time M + in a smoothly way. However, in the context of modified gravity theories this is a highly non-trivial issue. In the framework of general relativity theory concerning . the study of compact structures the exterior manifold corresponds to (according to the case) i) Schwarzschild vacuum solution, ii) Reissner-Nordstrom iii) Kerr-Newman, etc. to name few. In the present model we are dealing with uncharged anisotropic matter distribution, it means that in principle we can join the internal geometry given by (28)- (29) with exterior Schwarzschild space-time. Nevertheless, the contributions coming from the geometrical and matter sector introduced by the f (R, T ) model can modify the external space-time surrounding the stellar interior, even introduce exotic behaviors on the surface that prevent an adequate joint. Moreover, vacuum solutions in the scenario of modified gravity theories do not necessarily coincide with those of general relativity. On the other hand, matching conditions at the boundary are involved in determining the size of the object ı.e its radius R and also its total mass M . In this direction, some works available in the literature [107, 108] have argued that in the f (R) domain the mass-radius profile undergoes modifications due to the presence of high order curvature terms such as R 2 , R 3 etc. Besides, in [109] was discussed the well-known Israel-Darmois [110, 111] junction conditions in the framework of f (R) gravity in considering both the isotropic and the anisotropic compact matter distributions. They conclude that Israel-Darmois matching conditions are not satisfy at all in the f (R) gravity arena. In considering f (R, T ) the situation becomes more complicated because we have geometrical and matter modifications. Notwithstanding, in this respect there is not geometrical contribution from the chosen model given by Eq. (7). This is so because, the geometrical part is just the Ricci's scalar and the matter contribution given by the trace of the energy momentum tensor T , which is coupled via χ parameter, is the most simple one election. At this stage it is worth mentioning that the extra component T remains confined by the compact object. So, it vanishes beyond the stellar structure. Based on the above explanation, the external space-time is described by the exterior Schwarzschild's solution given by
To join (28)- (29) with (30) in a smoothly way, we need to ensure the fulfillment of the first and second fundamental forms. The first fundamental form requires the continuity of the metric potentials (intrinsic curvature) across the boundary Σ = r = R. Explicitly it reads
and the second fundamental form is related with the continuity of the extrinsic curvature K µν induced by M − and M + on Σ. The continuity of the extrinsic curvature in ensured due to the absent of free material content which implies that the boundary Σ is completely smooth and regular. Otherwise, the presence of thins shells or layers lead in this case a non continuous extrinsic curvature tensor across the surface [110] . Nevertheless, as was pointed out earlier this is not the case and the boundary Σ is completely regular. So, the continuity of K rr component across Σ yields to
The above requirement (33) determines the size of the object ı.e the radius R which means that the material content is confined within the region 0 ≤ r ≤ R. Thus applying these conditions we arrive at the following equations by setting m(r) = M as
Moreover, in order to ensure p r (R) = 0 at the boundary [112] [113] [114] we have
After solving the Eqs. (34)- (36) and using the relation D = 16 C A B, we obtain the values of different arbitrary constants and parameters as
So, Eqs. (37)- (40) are the necessary and sufficient equations to determine the complete set of constants parameters of the solution. In order to discuss the complete structure of the stellar models in f (R, T ) gravity we need to determine the expressions of physical parameters like effective radial pressure (p ef f r ), tangential pressure (p ef f t ) and effective energy density (ρ ef f ). For this purpose, we substitute the values of e ν from Eq. (28) and e λ from Eq. (29) into Eqs. (13)-(15) and using EOS (22) 
where, f (r) = exp The profile of physical quantities such as, effective radial pressure (p eff r ), effective tangential pressure (p eff t ) and effective energy density (ρ eff ) as a function to the radial coordinate r are presented in Figs. 2 and 3 . From these figures, we discover that the three physical quantities are maximally at the origin and decrease monotonously to achieve their minimum values at the surface, which proves the physical availability of the anticipated stellar model. These figures likewise highlight that the energy density and the tangential and radial pressures are positive and regular at the origin, which proves that our framework is free from physical and mathematical singularities.
Due to the existence of tangential and radial pressures in the structure, the anisotropy of the astrophysical structure, in f (R, T ) gravity is acquired by utilizing Eqs. (41) and (42) as follows We use Eq. (6), in the context of the modified f (R, T ) gravity theory, in order to obtain the modified form of the stress-energy tensor expressed by Eq. (10), in a more explicit form as follows:
3 dρ dr − dp r dr − 2 dp t dr = 0.
Therefore, the equilibrium of hydrostatic for the anisotropic spherically symmetric compact astrophysical structure can be assured with the f (R, T ) model by the use of Eqs. (13), (24) , and (45) as follows: By using the Eqs. (33), (41) and (37-40) we obtain total mass M of the strange star R as,
It is worth mentioning that the total mass m(R) = M expressed by the above equation (47) comes from the continuity of the remaining components of the extrinsic curvature across the surface Σ ı.e, K θθ and K φφ [114] . In order to calculate the exact values of the radius of the compact anisotropic stellar structures at the different values of χ, we use the Eqs. (22) and (47) to solve the hydrostatic equation (46) . To this end, we take into account the observed values for the mass of strange star candidates and take some specific values for B and χ. We find standard hydrostatic equation for compact anisotropic stellar structures in Einstein gravity by inserting the specific value of χ = 0 in Eq.
. 
V. PHYSICAL PROPERTIES OF THE ANISOTROPIC ASTROPHYSICAL STRUCTURE IN f (R, T ) GRAVITY THEORY
We are presently in a situation to test physical highlights of the anisotropic stellar structure in framework of f (R, T ) gravity theory, in order to study the energy conditions,compactness and gravitational surface redshift, the status of the sound speed within the stellar system, the Modified TOV equation, the adiabic index, etc., in the following subsections.
A. Energy conditions of the stellar model in the f (R, T ) theory gravity
For the mathematical functions of stress-energy tensors to represent physically reasonable matter fields, certain special constraints, widely known as energy conditions, must be respected. Chakraborty [56] has been presented a formalism to check the validity of the energy conditions in the framework of modified gravity. For our choice of f (R, T ) gravity theory written in the specific form f (R, T ) = R + 2χT , having an effective density, an effective radial pressure, and an effective tangential pressure, the Weak Energy Condition (WEC), the Null Energy Condition (NEC), the Strong Energy Condition (SEC), the Dominant Energy Condition (DEC) and Trace energy condition (TEC) are formulated as follows: The evolution of all these energy conditions against the radial coordinate r/R for the compact stellar structure is well satisfied for our system in the framework of the f (R, T ) gravity theory at different selected values of χ and B. These are depicted graphically in the Fig. 5 .
B. Compactness relation and surface gravitational redshift
Let us now define the mass function of the compact stellar structure as
From this Eq. (53), when the radius r is zero, we notice that the mass function is regular at the center of the compact stellar structure. On the other hand, the compactness function of the compact stellar structure can be defined through the equation The behavior of the compactness function is illustrated in Fig. 6 . This figure shows that the compactness function is a monotonic expanding function with respect to the radial coordinates r/R. To see most extreme conceivable massto-radius ratio, as anticipated by Buchdahl [115] , is given by M R < 4 9 . Fig. 6 demonstrates that for all the estimations of χ and B, the typical structure of Buchdahl is fulfilled in our present mode.
We have also decided the gravitational redshift function Z of a compact stellar structure can be given by the following formula :
The profile of the gravitational redshift relation Z is represented in Fig. 7 . This figure exhibits that the gravitational redshift function is monotonically decreasing, as a function to the radius r/R, inside the compact stellar structure for all the values of χ and B. Moreover the figure shows that the surface gravitational redshift increases when the value of χ moves from −0.8 to 0.8.
C. Dynamical Equilibrium and Stability
In this part, we consider the modified TOV equation in the framework f (R, T ) theory gravity, causality condition, and adiabatic index in order to perform equilibrium and stability analysis. These approaches would assist us to explore various stability highlights of compact stellar structures are as follows : 
Modified Tolman-Oppenheimer-Volkoff (TOV) equation in the framework f (R, T ) theory gravity
To simplify the analysis and make the solution more viable, we explore Eq. (8) which must meet some general physical requirements of the Einstein field equation for the f (R, T ) theory gravity. Generally, the field equations also depend, through the conservation equation of the effective stress-energy tensor of our structure as
From this equation, we obtain the modified TOV equation for the spherical anisotropic stellar interior within the framework of the f (R, T ) gravity theory as follows
The above modified TOV equation (57) describes the equilibrium condition for anisotropic fluid in f (R, T ) gravity system. The quantity − ν 2 (ρ + p r ) represents the gravitational force (F g ), the quantity − dpr dr indicates hydrodynamic force (F h ), the quantity 2 r (p t − p r ) denotes anisotropic force (F a ) and the quantity describes the resultant force (F χ ) of the coupling between the geometry and the matter. Let us now try to clarify the Eq. (57) from an equilibrium perspective. This equation showed that the equilibrium condition must be stable for the compact stellar system if the sum of the four different forces is zero, i.e, the above condition is defined as,
To guarantee the stability of the proposed stellar structure. we have shown in Fig. 8 that the equilibrium of the forces is reached to all the values of χ and some specific values for B which is validated the stability of our model. Consequently, Fig. 8 indicates that, in the situation of χ > 0, the resulting impact of hydrodynamic force (F h ), anisotropic force (F a ), and resultant force (F χ ) of the coupling between matter and geometry compensates the internal attraction due to the gravitational force (F g ). In the situation where χ < 0, the combined impact of the two anisotropic and hydrodynamic forces is counterbalanced by the sum of the gravitational force and the resultant force of the coupling between the matter and geometry. Hence, for parameter χ to take esteems that are entirely negative we find F χ acts along the outward direction and behaves like a repulsive force, while for parameter χ takes esteems that are entirely positive the impact of F χ acts along the inward direction and shows attractive nature. Again we can see from Fig. 8 that the overall profile of various forces for the compact stellar structure due to chosen parametric values of χ, viz., χ = −0.8, −0.6, −0.4, −0.2, 0.0, 0.2, 0.4, 0.6, and 0.8 and the two chosen values of bag constants as B = 64M eV /f m 3 and B = 74M eV /f m 3 . At the point when χ increments from χ = −0.8 to χ = 0.8, we can observe that the values force components F g , F h , F a and F χ also increases with χ. 
The status of the sound speed within the stellar system
For a physically satisfactory model, the squares of the radial and tangential speeds of the sound must be included in the ranges corresponding to the following conditions: 0 < v 2 r < 1 and 0 < v 2 t < 1 [116, 117] , which can be described as a condition of causality. In addition, for the verification of stability, there is another strategy for the distribution of anisotropic matter, known as the Herrera cracking approach [117] . Now, we use this approach to identify the structure of the anisotropic matter that is likely to be stable or unstable. According to the approach of Herrera [117] and Andrèasson [118] for the stability of the distribution of matter, the region for which 0 <| v 2 t − v 2 r |< 1 i.e., no cracking is a potentially stable region. For our stellar system, the radial and tangential speeds of sound are defined respectively as, v 2 r = dp ef f r dρ ef f (58)
The behavior of the square of the radial and tangential sound speeds and their absolute value between them are reported in Fig. 9 and demonstrates that our framework in f (R, T ) gravity theory is predictable with both the Herrera cracking approach and the condition of causality, which the validates of our stellar model stability.
Adiabatic index
The stability of relativistic and non-relativistic spherical objects can be examined by studying the adiabatic index of the stellar system. The investigation of the adiabatic index is essential for the structure of the stellar object with spherical symmetry because it describes the solidity of the equation of state at a given density [126, 127] . Following Chandrasekhar [128, 129] in his pioneering work, several authors [130] [131] [132] [133] presented the most elegant method for testing the dynamic stability of stellar objects with symmetry in the face of an infinitesimal radial adiabatic perturbation. According to Heintzmann and Hillebrandt [134] , an anisotropic compact spherical object model will be stable if Γ > We can see from Fig. 10 that the variation of the adiabatic index of our stellar system is greater than 4/3 everywhere in the stellar system, which completely agrees with the condition of Heintzmann and Hillebrandt [134] . This characteristic clearly shows that our stellar system is completely stable against infinitesimal radial adiabatic perturbations. In this paper, we have studied a new class of generalized anisotropic solutions for compact stellar structures with spherically symmetric, known as strange spherical objects. In our study, to obtain general solutions to modified Einstein's field equations in the context of f (R, T ) gravity, we emphasize the technique of embedding class as a ground-breaking tool. To be specific, our survey proceeds in the framework of class 1 of the embeddings, by techniques for embedding within 4-dimensional space-time into a 5-dimensional flat Euclidean space, so as to obtain a solution to the modified Einstein field equations in the existence of framework of f (R, T ) gravity theory. In light of the improved linear form of the arbitrary function of the f (R, T ) theory gravity writen in the spesific form f (R, T ) = R + 2χT , to incorporate the interaction between the matter and geometrical terms, which has been provided by Harko et al. [35] . In Eq. (8) we provide an anisotropic extension of field equation due to the modified action of Einstein-Hilbert f (R, T ) gravity, which makes it clear that our stellar structure is not just a strange quark matter, but it presents another type of unknown as a coupling effect of curvature-matter. In the same spirit, Chakraborty [56] has examined the nature and origin of this new sort of matter which is at the birthplace of a particular interaction between the geometry and matter. Currently considering the effective stress-energy tensor of the distribution of matter like T ef f µν in Eq. (9) that outcomes in ∇ µ T ef f µν = 0, it can be settled the non-conservation of the stress-energy tensor presented in Eq. (10).To progress toward the solutions of the gravitational field Eqs. (13)- (15), we have proposed the simplified phenomenological MIT bag model for strange quark matter. It is basically described by the equation of state indicated as p r = 1 3 (ρ − 4B), with the use of the embedding class 1 methods (26) .Consistent with the idea similar to Lake [113] , we chose the gravitational metric potential in Eq. (28) that meets all the requirements, then we use embedding class one condition (27) , we get the metric function given in Eq. (29) .
All through the investigation, we have been considering SMC X-1 of the observed mass 1.04 ±0.09 M [120] as the delegate of the strange quark stars. Now, we suppose that the arbitrary estimations of χ were χ = −0. are always increasing when χ and B increase gradually, accordingly, the radius R decreases, which obviously shows that the anisotropic stellar structures enlarge and become more dense compact objects.
We have exhibited a comparative and intriguing outcome with that predicted by Astashenok and his collaborators [138] in the framework of the f (R, T ) gravity theory for a specific form given by Eq. (7), to take into account the simplest coupling between matter and geometry. Further investigation by Astashenok et al. [138] gives a nonperturbative model of strange spherical objects in f (R) = R + 2 α R 2 gravity theory, where α is a constant. They have shown that the mass of candidate strange spherical objects increases when the value of the parameter α increases progressively, which in our investigation is a fascinating case because of the diminishing estimations of the parameter χ. It is fascinating to take note of that the additional gravitational mass was emerging on account of f (R) gravity theory [138] because of the additional geometrical term 2 α R 2 , while in our investigation the equivalent is acquired because of the additional matter term 2 χ T . Astashenoka, Capozziello and Odintsov [138] found that in the context of the f (R) gravity, the values of physical quantity Z s decrease accordingly with the increase of the values of α, whereas in our case we find within the framework of the theory of the particular f (R, T ) gravity, when the values of χ increase, the values of physical quantity Z s increase progressively. Therefore, it is easy to distinguish the effects of the gravity f (R, T ) and f (R) by studying the physical quantity known as the surface redshift of compact stellar systems.
The validity of Einstein's theory, which has been successfully tested mainly under the feeble gravity regime by means of research center investigations and solar system tests, is highly confirmed and still faces a strict constraint in the region near the black hole, the ultra-dense compact objects and the expanding universe through the strong gravity regime. However, observations of several peculiar, over-and under-luminous type Ia supernovae e.g. SN 2003fg, SN 2006gz, SN 2007if and SN 2009dc [139, 140] demonstrates a gigantic Ni-mass and affirms significantly superChandrasekhar limiting mass white dwarfs as progenitors for peculiar over-luminous type Ia supernovae. Lately, Linares et al. [141] have found an exceedingly gigantic pulser of mass 2.27 +0.17 −0.15 M as they would see it of compact binaries PSR J2215 + 5135. Obviously, these perceptions are not simply to examine Chandrasekhar's standard limit for compact stellar structures but also to invoke the need to modify general relativity in the regime of strong gravity. Curiously, our investigation uncovers the maximum mass limits exceed their standard estimates in general relativity for the chosen parametric estimates of χ due to the impact of the f (R, T ) theory of gravity. Therefore, one can also explain the massive stellar structures observed, namely, the massive pulsars, Super Chandrasekhar stars and magnetars, etc., through the stellar structures in the framework of the f (R, T ) theory of gravity, on the other hand, general relativity can hardly be explained so far. However, in the limit χ = 0, we can recover Einstein's standard gravity solutions.
Finally, our anisotropic generalized model on ultra-dense compact stellar stars consist of quark matter (u), (d) and (s) are called strange stars survives from all the critical physical tests conducted in the current study and successfully explains all the effects in the framework of f (R, T ) gravity theory.
